Overexpression of Forkhead box M1 protein associates with aggressive tumor features and poor prognosis of hepatocellular carcinoma.
The aim of this study was to detect the expression of the Forkhead box M1 (FOXM1) protein in human hepatocellular carcinoma (HCC) and to associate FOXM1 expression with clinicopathological features of the patients, and predict the prognosis of patients with FOXM1 expression. Surgical tissue specimens from 151 HCC patients were subjected to a tissue microarray construction and immunohistochemistry analysis of FOXM1 and the proliferation marker proliferating cell nuclear antigen (PCNA). The data showed that the FOXM1 protein was expressed in 59.3% of the HCC tissues, which was significantly higher compared to that of the surrounding non-tumorous tissues (23.8%; P<0.001). Moreover, FOXM1 expression was positively correlated with the labeling index of PCNA (P<0.001) in HCC and with aggressive tumor phenotypes, such as larger tumor size, multiple tumors, bilobar involvement, poor tumor cell differentiation, advanced stage and macrovascular invasion (P<0.05). In addition, HCC patients with FOXM1-positive tumors had a poorer recurrence-free and overall survival after hepatectomy than those with FOXM1-negative tumors. Multivariate Cox regression analysis demonstrated that FOXM1 expression was an independent predictor of unfavorable outcome (P<0.05). The data from the current study suggest that FOXM1 may play an important role in HCC progression and could be further evaluated as a prognostic biomarker and potential therapeutic target.